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U.  S.  TO  PLAY  HOST  TO  EUROPEAN  ROAD  BUILDERS  IN  1930 


Leading  highway  officials  from  all  parts  of  the  world 
are  coming  to  the  united  states  in  1930  to  study  american 
methods  of  road  improvement  and  road  use,  according  to  word 
brought  back  by  mr .  macdonald  from  the  recent  sessions  of  the 
International  Road  Commission  held  in  Paris.    Mr.  MacDonald 
went  to  France  as  head  of  the  official  delegation  representing 
the  American  Government  at  the  road  meeting.     He  later  made  an 
investigation  Into  the  phases  of  highway  development   in  many 
of  the  countries  of  western  europe  and  in  the  british  isles. 

Interest  In  Program 

"Not  only  was  the  invitation  extended  ey  our  Congress 
through  President  Coolidge  accepted  unanimously,"  said  Mr. 
MacDonald,   "but  from  comments  of  delegates  from  other  countries, 
it   is  evident  there  is  a  deep-rooted,  world-wide  interest  In 
what  is  being  done  to  improve  highways  here. 

"The  great  distinction  which  exists  between  our  program 
and  that  of  other  nations,   is  that  while  here  the  whole  country 
has  adopted  motor  transportation,  elsewhere  car  use  is  still 
largely  in  the  hands  of  a  few, 

"The  rapid  expansion  in  the  United  States  faced  our  engi- 
neers   WITH    AN   URGENT    DEMAND   FOR   THE    IMMEDIATE    IMPROVEMENT  OF 

hundreds  of  thousands  of  miles  of  highway,     at  the  same  time, 
increased  valuations  growing  out  of  bettered  transportation 
facilities  and  a  moderate  tax  upon  the  vehicle  itself  made  it 
actually  cheaper  for  the  public  to  have  roads  than  to  go  without 
them,   so  th^t  we  were   ae le  to  embark  upon  a  construction  program 
without  parallel  in  the  history  of  public  works  without  dislocating 
our  financial  system. 

"Concurrently,  we  were  faced  with  the  question  of  whether 
it  was  cheaper  to  euild  these  roads  slowly  and  laboriously  ey 
human  laeor  as  most  other  countries  now  do,   or  whether  we  should 
work  out  mass  production  methods  and  so  meet  the  national  demand 
quickly,     Experience  has  demonstrated  that  the  latter  plan  is 
by  far  the  more  efficient  and  less  costly. 
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Same  Proelems  Face  Other  Nations 

"Foreign  highway  engineers,  who  are  as  well  or  eetter 
versed   in  the  technique  of  road  eu 1 ld i ng  as  our  own  men,  in 
the  ma  i n  are  only  now  arriving   at  the  stage  where  they  must 
meet  similar  proelems  in  their  own  countries,  hence  their  inter- 
est in  the  sessions  here  in  1930. 

"Further,   because  of  the  wide  diversity  of  geographical, 
climatic  and  soil  conditions  in  the  united  states,  coupled 
with  varying  degrees  of  wealth  and  population,    it   is  possible 
to  approximate  here  the  basic  problems  which  confront  engineers 
from  abroad,  whether  they  are  interested  in  congested  areas, 
such  as  England  has,    in  primary  roads,   such  as  are  needed  In 
the  newer  countries,  or  in  questions  of  mountain  roads  such  as 
those  faced  ey  austria,  switzerland  and  other  nations, 

United  States  Giant  Laboratory 

"So,   the  United  States  in  1930  will  be  a  giant  laboratory 

IN    HIGHWAY    DEVELOPMENT    AND   MOTOR    TRANSPORTATION   WHERE  HIGHWAY 
OFFICIALS    FROM   OTHER    COUNTRIES   WILL    FIND    AN    OPPORTUNITY   TO  SEE 
NOT    ONLY   WHAT    HAS    BEEN    ACCOMPLISHED    FROM   AN    ENGINEERING  POINT 
OF    VIEW,    BUT    ALSO    TO   OESERVE    BOTH    THE    SOCIAL    AND    ECONOMIC  IN- 
FLUENCES  WHICH    HAVE    BEEN  EFFECTED. 

"At  the   same  TIME,   OUR  ENGINEERS  will  have  an  opportunity 

TO    LEARN   WHAT    IS    BEING    DONE    JN   OTHER    COUNTRIES   AND   TO  COMPARE 
NOTES    WITH    THEIR    FOREIGN  COLLEAGUES." 


ANNUAL  MEETING  OF  THE  A.A.S.H.O.  TO  BE  HELD  IN  CHICAGO 


The  annual  meeting  of  the  American  Association  of  State 
Highway  Officials  will  ee  held  in  Chicago  from  Novemeer  12  to 
15,    1928.     The  Stevens  hotel  on  Michigan  Boulevard  has  been 

CHOSEN    FOR    HEADQUARTERS.       Th I S    LARGE    HOTEL,     CONTAINING    OVER  3,000 

rooms,   enaeles  the  association  to  obtain  accommodations  for  an 
Assemely  Room  and  Committee  Rooms  all  on  the  third  floor.  There 
are  several  matters  of  vital  i m°ortance  to  the  development  and 
service  of  the  state  highway   departments  that  will  be  discussed 
at  this  meet  i ng , 
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COST  STUDIES  ON  THE  CONSTRUCTION  OF  A  CALIFORNIA 
FOREST  HIGHWAY  PROJECT 

Compiled  from  a  report  submitted  by 
R.  H,  Tatlow  III,  of  the  Division  of  Management 
(Not  for  release  ) 

Cost  studies  on  the  grading  operations  of  a  10-mile 
section  of  the  bear  valley  national  forest  highway  north  of 
San  Bernardino,  Calif.,  as  shown  in  Figures  I  and  2,  give  some 
interesting  statistics  with  regard  to  the  relative  cost  of  steam 
as  compared  with  gas-air  power  shovels,   and  of  standard  motor 
trucks  as  contrasted  with  ll nn  tractors,     although  the  results 
are   inconclusive  because  of  the  different  ages  and  sizes  of  the 
shovels  and  trucks,  they  are  valuable  as  an  indication  of  what 
is  possible  under  certain  governing  conditions. 

the  study  showed  that  the  steam  shovels  were  much  faster 
on  the  swing  than  the  gas— a  i r  shovels  although  they  seemed  to 
lack  the  hoisting  power  of  the  air  shovels.    this  seemed  to  de 
accounted  for  d  y  the  fact  that  the  greater  horsepower  of  the 
gasoline  engine  was  made  still  more  effective  by  a  direct  hoist- 
ing mechanism.    the  steam  shovel  had  the  advantage,  also,  in 
average  dumping  time,  2.46  seconds  as  compared  with  3.42  seconds, 
because  of  the  poor  reversing  device  on  the  gas-air  shovels. 
The  swing  of  the  latter  was  never  reliable  and  could  not  be 
judged  accurately.    occasionally  the  boom  would  stop  suddenly 
and  at  other  times  the  eucket  would  be  swung  clear  over  the 

TRUCK .      The    DELAYS,    CAUSED   BY   MECHANICAL   DEFECTS   AND  REPAIR  ON 

the  steam  shovels,  averaged  only  2]  per  cent  of  those  on  the 
gasoline  shovels.    these  characteristics  perhaps  account  for 
the  fact  that  the  production  of  the  gas-air  shovels  was  only 
from  |0  to  20  per  cent  higher  than  that  of  the  steam  shovels, 
although  the  steam  shovels  had  a  capacity  of  only  7/8  of  a 
cubic  yard  while  those  on  the  gas-air  shovels  held  |-|/8  cubic 
yards.     |n  the  facility  with  which  fuel  could  ee  delivered, 
however,  the  gas-air  shovels  had  the  decided  advantage. 

Unfortunately  the  motor  trucks  on  the  project  were  old 
models  and  any  comparison  would  naturally  favor  the  new  ll nn 
tractors  which  had  an  added  advantage  in  their  ability  to  main- 
tain their  own  roads  -  the  caterpillars  keeping  the  travelled 


I 


Figure  1.  -  (Top)  General  view  of  the  topography  of  the  project. 

(Center)  Gas-air  shovel  loading  the  steel-bodied  Linn 

tractors  from  a  hard  strata  of  granite. 
(Bottom)  Linn  tractor,  with  wood  body  extended  by  steel 
tops,  tipping  up  on  a  30  per  cent  grade. 
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Figure  2.  -  (Top)  Steam  shovel  in  decomposed  granite  loading  an 
old  Federal  truck. 
(Center)  Gas-air  shovel  loading  a  Linn  tractor  with 
a  capacity  of  8  cubic  yards.    The  excavation 
is  decomposed  granite  with  a  maximum  depth  of 
78  feet. 

(Bottom)  This  Linn  tractor  pulled  these  two  trucks 
up  a  25  per  cent  grade  which  the  trucks  were 
unable  to  climb  alone. 
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WAY    SMOOTH    AND    FREE    FROM    RUTS    AND    HOLES    AT    ALL   TIMES.        |T  SHOULD 
ALSO    GE    STATED   THAT    WHILE    THE    STUDIES    WERE    JN    PROGRESS  HAULS 
WERE    SHORT    AND    GRADES    HEAVY    -    SOMETIMES    OVER    30    PER    CENT    -  BOTH 
CONDITIONS    FAVORABLE    FOR    THE    TRACTORS    AND    DIFFICULT    FOR  THE 

trucks.     The  DATA    INDICATED  THAT  the  cost  of  hauling  was  from 
80  to  85  per  cent  greater  for  the  trucks  than  for  the  llnn 
tractors  . 

General  Description  Of  Project 

The  cost  studies  were  eegun  on  May  7  and  continued  until 
June   16,    1928,  a  period  of  six  weeks,  on  a  forest  highway  job 
estimated  to  require  300  days  for  completion.     The  work  (Calif. 
F. A. P.  601)  included  450,699  cubic  yards  of  unclassified  exca- 
vation together  with  considerable  clearing.     The  excavation 
consisted  principally  of  decomposed  granite  which  in  places 
was  easy  steam-shovel  work  and  at  other  locations  required 
blasting  as  a  preliminary  operation.     because  the  grade  was 
inaccessible  at  one  end,    it  was  necessary  for  the  contractor 
to  construct  approaches.     two  of  these  roads,   for  hauling  sup- 
plies for  the  shovels,  were  euilt  to  connect  the  road  with  the 
camp  which  was  centrally  located  on  the  project. 

the  clearing  was  a  serious  proelem  because  of  the  danger 
of  forest  fires.     for  this  reason  eurning  was  permitted  only  on 
foggy  days  or  following  a  rain  when  the  leaf  mold  was  wet.  at 
these  times  all  the  men  available,  without  stopping  the  shovels, 
were  withdrawn  from  other  activities  on  the  project  and  assigned 
to  the  ignition  and  control  of  the  fires,     th i s  was  an  expensive 
operation  and  was  largely  responsible  for  the  failure  to  maintain 
a  sufficient  stretch  of  road  e  la  st  ed  ahead  of  the  shovels  so  as 
to  avoid  any  delays. 

the  general  foreman   in  charge  of  the  shovels  was  re- 
sponsible for  much  of  the  progress  made.     under  his  direction 
a  mechanic  was  employed  who   inspected  daily  every  shovel  and 
compressor,  together  with  other  mechanical  equipment.  where 
any  trouele  manifested  itself,  repairs  were  made  either  imme- 
diately,  or  during  the  shutdown  at  noon  or   in  the  evening. 
This  kept  down  to  the  minimum  any  long  costly  repairs. 
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The  furnishing  of  fuel  and  water  for  all  of  the  shovels 
presented  a  troublesome  problem  and  caused  the  total  operating 
costs  of  the  steam  shovels  to  be  rather  high.    the  water  was 
piped  from  a  spring  on  top  of  the  ridge  -  a  thousand  feet  above 
the  grade  -  and  a  line  was  laid  over  one  half  of  the  project 
with  the  intention  of  using  gasoline  shovels  on  the  other  half. 
The  fuel  for  the  steam  shovels  was  especially  difficult  to  trans- 
port.     It  was  piped  to  the  shovels  WHEREVER  POSSIBLE  BY  GRAVITY 
but  in  some  cases  it  was  necessary  to  force  the  oil  through  a 
long  pipe  line  by  compressed  air.     fuel  supply  for  the  gas-air 
shovels  and  the  motor  trucks  was  greatly  facilitated  by  the 
Standard  Oil  Company  which  delivered  the  gasoline  directly  to 
the  several  units  on  the  job, 

the  trucking  was  accomplished  mainly  by  the  contractor 
with  his  own  equipment,  although  three  trucks  were  rented  by 
the  day.    the  trucks  on  the  job  were  in  fair  condition  but  were 
superannuated  types  and  slow  acting.    the  truck  hoists  were  slow 
and  caused  considerable  delay.    the  first  two  l.i  nn  tractors  were 
operated  with  considerable  success.    these  were  equipped  with 
7-cubic-yard  steel  bodies  with  underbody  hoists  but  the  rear 
caterpillars  were  too  narrow,  and  on  this  account  one  of  the 
tractors  overturned,    the  transmissions  in  these  first  two  trac- 
tors had  only  one  reverse  speed.    the  next  two  llnns  that  were 
purchased  had  6-cub i c-yard  wooden  bodies  lined  with  steel  and 
the  caterpillars  were  spaced  about  |8  inches  farther  apart. 
They  also  had  a  vertical  hoist,  and  the  transmission  was  rever- 
sible   SO   AS    TO   GIVE   EQUAL  SPEEDS    IN    EITHER    DIRECTION   -   A  DISTINCT 

advantage.    the  capacity  of  the  6-cubjc-yard  llnns  was  increased 
to  8.2  cue1c  yards  by  building  up  the  sides  |0  inches  with  steel 
plates.    a  similar  increase  in  the  capacity  of  the  steel  llnns 
was  not  believed  to  ee  advisable  because  the  underbody  hoist  was 
not  considered  of  sufficient  strength  to  elevate  the  added  load. 

the  shovels  were  the  key  equipment  and  their  rate  of 
production  varied  from  20  to  175  cubic  yards  per  hour  depending 
upon  the  loading  conditions  and  the  character  of  the  excavation. 
There  were  several  delays  caused  by  slides  and  hard  materials 
that  could  have  been  forestalled  by  more  careful  supervision, 
but  on  the  whole  the  project  was  well  managed.    all  along  the 
project  the  side  slopes  were  too  steep  for  the  material  encoun- 
tered but,  because  of  the  dry  weather,  this  factor  did  not  cause 
excessive  delay.    the  general  conclusion  was  that  what  time 
losses  occurred  could  have  been  reduced  by  drilling  deeper  and 
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LOADING    THE    BLASTING    HOLES   MORE    HEAVILY.      THIS   WOULD  HAVE 
INCREASED    THE    PRODUCTION    OF   THE    SHOVELS    BY    FACILITATING  THE 
DIGGING. 

Comparison  of  Costs 

The  average  time  loss  over  the  46-day  period  of  in- 
spection WAS  NEARLY  58  HOURS  for  each  steam  shovel  as  compared 
WITH  99  HOURS  for  each  gas-air  as  may  be  seen   in  detail  in 
Table  |,     The  summary  in  Taele  2  gives  an  estimated  average 
daily  cost  of  time  losses  amounting  to  $|0.|9  for  each  steam 
shovel  as  compared  with  $17.55  for  each  gas-air.    the  estimated 
daily  cost  of  operation  for  both  types  of  shovels  including 
interest  on  the  investment,  depreciation,  fuel,  repairs,  water, 
labor,  etc.,  was  the  same  -  $65.00. 

as  indicated  in  table  3  the  estimated  production  based 
on  the  stop-watch  studies  was  less  for  the  steam  than  for  the 
gas-air  shovels.    the  net  difference,  however,  varied  greatly 
with  the  angle  of  swing.    the  production  for  the  gas-air  shovels 
was  23  per  cent  greater  than  that  of  the  steam  shovels  on  the 
45— degree  swing  but  only  10  per  cent  greater  on  the  | 80— degree 
swing.    This  was  caused  by  the  greater  swinging  speed  of  the 
steam  shovels  and  indicates  the  degree  to  which  this  feature 
may  increase  the  production  of  a  shovel  even  though  the  dipper 
capacity  is  relatively  small.    the  estimated  costs  per  cubic 
yard  should  not  be  considered  as  representing  actual  costs  but 
merely  as  relative  costs.    actual  costs  can  only  be  determined 
by  a  complete  study  made  throughout  the  entire  duration  of  the 

PROJECT  . 

In  Table  4  is  a  comparison  between  the  relative  effi- 
ciency  OF   THE    LlNN   TRACOTRS   AND  THE   MOTOR   TRUCKS.  REGARDLESS 

of  the  length  of  haul  up  to  350  feet  the  hauling  costs  of  the 
trucks  exceeded  those  of  the  llnn  tractors  by  about  80  per  cent. 
These  costs  are  estimated  on  the  basis  of  a  total  daily  cost  of 
$25.00  for  Linn  tractors  and  trucks.    This  includes  capital 
costs,  repairs,  fuel,  and  driver.    The  Linns  hauled  6  cubic 
yards  to  the  load  and  the  trucks  3.5  cubic  yards.    the  round- 
trip  time  for  the  trucks  averaged  slightly  greater  than  that  of 

THE    LlNN    TRACTORS.      An   ADVANTAGE    OF   THE    Ll NNS   WAS   THEIR  ABILITY 
TO    CLIMB    STEEP    GRADES   WITH    EASE.      HOWEVER,    ON    GRADES   OVER  30 
PER    CENT    THE    LOADED    Ll NNS   TIPPED    UP   ON    THE    REAR  CATERPILLARS 
LIFTING   THE    FRONT    WHEELS    CLEAR    OF   THE    GROUND.      THIS   CAUSED  NO 
DELAY    EXCEPT    WHEN    THEY   TURNED    SIDEWISE    ON    THE    ROAD    AND    SO  PRE- 
VENTED   THE    NORMAL    STEERING  OPERATION. 


Jli  I  T .* 
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Table  | .-  Total  delays  in  hours,  for  46  days  operation, 
distributed  in  average  hours  to  each  of  the  5  shovels. 


Kind  of  delay 

Average  hours 
per  shovel 

Steam 

GAS-A 1 R 

Mechanical  : 

Fuel 

:      2.92  ! 

Repairs 

7.33  j 

64.25 

Truck  operation 

!    ■  1 .58 

Water 

:       1  .67 

Sub  total 

13.50  , 

64.25 

Weather  ; 

1  b . DU  ! 

O,  10 

Ml  SCELLANEOUS 

Blast 

2.00  : 

0.50 

Moving 

4.25  : 

1  .63 

Rock 

0.33  : 

7.00 

Sli  de 

I    .  2.42  : 

Slope 

.  1  .25 

Sundays 

:     18.67  j 

16.00 

Sue  total 

27.67  : 

26.38 

Total 

57.67  : 

99.38 

-II- 


Table  2,-  Summary  showing  estimated  cost  of  delays 
based  upon  an  estimated  daily  cost 
of  shovel  operation  of  $65. 


Kind  of  delay 

Total  time 
lost 
per  shovel 

Percentage  of 
!      1 1  me  lost  in 

45  DAYS 
OPERATION 

PER  SHOVEL 

EST  1  MAT  ED 

AVERAGE 
DAILY  COST 
OF   TIME  LOSSES 
PER  SHOVEL 

ST  E  <\M 

Gas— a ! r 

Steam 

Gas -a i r 

St  e  am 

GAS-A 1 R 

HOURS 

HOURS 

PER  CENT 

:  PER  CENT 

Mechan 1 CAL 

13.50 

64.25 

:  3.S7 

:  17.45 

$  2.38 

$  1  1  .35 

Weather 

IS. 50 

8.75 

:  4.48 

:  2.38 

2.92 

1  .55 

Ml scellaneous 

27.67 

26.38 

7.52 

;  7.16 

4.89 

4.65 

Totals         :  57.57  :  99.38  :     15.67     :  26.99      :     10. 1 3 :  17.55 


r  - 
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In  Table  5  is  given  a  summary  of  the  actual  output  of  ■ 
the  trucks  during  the  46-day  period  of  the  study.     based  upon 
these  figures  the  average  hauling  costs  per  cubic  yard  are 
about  double  those  determined  from  the  stop-watch  studies, 
This  result  indicates  the  difficulty  of  selecting  data  that 
will  accurately  represent  the  average  conditions  prevailing 
on  the  project.    as  in  the  shovel  data  the  stop-watch  figures 
should  be  considered  relative  and  not  absolute.    both  tables 
4  and  5  indicate,  however,  that  the  ll nn  tractors  moved  the 
3irt  for  one  half  the  cost  shown  by  the  motor  trucks. 
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PROPORTIONING  CONCRETE  MATERIALS 
BY  WEIGHT. 

Contributed  by  A.  F.  Haelig  of  District  7 
(Not  for  release) 
The  method  of  proportioning  discussed  in  this  article 
is  eased  on  a  combination  of  the  mortar -vo i d  and  the  water— cement— 
ratio  theories. 

When  the  cement  content  per  cubic  yard  of  concrete  and  the 
cement-water-ratio  are  specified,  the  quantity  of  sand  and  coarse 
aggregate  which  will  give  the  desired  yield  and  cement  factor  are 
the  only  variables  to  be  determined.     |f  either  one  of  these  can 
ee  fixed,  the  other  may  be  determined  from  the  expression  -  "the 
sum  of  the  absolute  volumes  of  cement,  water,   sand,  and  coarse 
aggregate  is  equal  to  the  volume  of  the  resulting  concrete." 

The  discussion  on  pages  86  to  92  of  University  of  Illinois 
Bulletin  137  gives  us  a  method  for  determining  the  aesolute  volume 
of  coarse  aggregate  in  a  unit  volume  of  concrete.    A  value  of  S. 

Bo 

for  the  specified  cement  content  may  be  selected  from  figures 
45  or  46  of  the  above  mentioned  bulletin,  or  developed  ey  experi- 
ment,    as  this  ratio  fixes  the  absolute  volume  of  coarse  aggregate, 
we  have  but  one  variable  remaining  which  may  ee  determined  ey  sub- 
tracting the  sum  of  the  absolute  volumes  of  cement,  water,  and 
coarse  aggregate  from  the  specified  yield. 

Proceeding  on  this  basis  the  folowing  formula  may  be 
developed: 

Let  the  cement  factor  be  1.50  earrels  of  cement  per  cubic  yard 
of  concrete, 

the  water  content  be  5g-  gallons  per  bag  of  cement,  and 
the  ratio      =  0.775,  where  b  »  absolute  volume  of  coarse  aggregate 
b°     in  a  unit  volume  of  concrete  and  b    =  density  of 

O 

coarse  aggregate.     (this  ratio  has  been  used  in  michigan 
and  gives  workable  high-strength  concrete.) 

With  the  cement  content  of  1.50  barrels  or  six  sacks  per 
cubic  yard,  each  bag  of  cement  must  produce  2j_  -  or  4.5  cubic 
feet  of  concrete.  6 


r  - 


f; 


* 
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Then  for  a  one-bag  batch; 

Yield  =  4.5  cubic  feet  of  concrete. 

The  absolute  volume  of  cement  =  0.49    cubic  feet 
do        do            do       do  water     g  0.733     do  do 

|  .223  cub  i c  feet . 

4.500  -  1.223  =  3.277  cu  ft.  aesolute  volume  of  sand  and  stone. 

Absolute  volume  of  coarse  aggregate  for  one  cu.  ft.  of  concrete  = 

0.775    (WT.    PER    CU.    FT.    OF   DRY    LOOSE    COARSE   AGGREGATE ) 

(  ~    '        S.G.  of  C.A.  x  62.5  ) 

Since  we  want  4.5  cubic  feet  of  concrete  - 

the  absolute  volume  of  coarse  aggregate  per  bag  of  cement  = 

3 . 49  ( wt .  per  cu.  ft.  of  dry  loose  coarse  aggregate  ) 
(  S.G.  of  C.A.  x  62.5  ) 

the  absolute  volume  of  sand  = 

3.277  -  3.49  (wt.  per  cu.  ft.  of  dry  coarse  aggregate) 
(  S.G.  of  C.A.  x  62.5  ~~~  ) 

AND   THE   WEIGHT    OF    DRY    COARSE    AGGREGATE    TO    BE    USED    PER    BAG    OF  CEMENT 

(I)  3.49  (WT.  PER  CU.  FT.  OF  DRY  LOOSE  COARSE  AGGREGATE  ) 
AND   THE   WEIGHT    OF    DRY    SAND   TO    BE    USED    PER    BAG    OF   CEMENT  = 


(2)    S.G.    OF  SAND 


204.8  -  3.49  (wt.  per  cu.  ft.  dry  loose  c.a.) 

S.G.  of  C.A. 


The  attached  chart  will  give  the  results  of  equations  of 
I  and  2  direct.     In  using  this  chart  it  is  intended  that  the  spe- 
cific   GRAVITIES   OF  THE    SAND  AND  COARSE    AGGREGATE   GE    FURNISHED  BY 

the  laboratory.    the  field  man  then  determines  the  average  we.ight 
per  cubic  foot  of  the  dry  loose  coarse  aggregate. 

Let  us  assume  that  the  sand  has  a  specific  gravity  of  2.67, 
that  the  coarse  aggregate  is  a  gravel  having  a  specific  gravity  of 
2.60,  and  that  the  average  weight  per  cubic  foot,  as  determined  in 
the  field,   is  100  pounds. 


< 
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Enter  the  chart  on  line  A  at  100  pounds.     The  weight  of 
dry  coarse  aggregate  is  taken  directly  from  the  right  side  of 
this  line  and  is  349  pounds  j  then  a  straight  edge  is  placed  acros 
the  chart  from  the  i  00-pound  point  on  line  a  to  the  specific 
gravity  of  coarse  aggregate  (2.60)  on  line  b.    this  gives  a  point 
on  the  auxiliary  line  x;  then  the  straight  edge  is  placed  from 
this  point  to  the  specific  gravity  of  the  fine  aggregate  (2.67). 
The  weight  of  dry  sand  to  be  used  per  bag  of  cement  is  taken  from 
line  Y  and  is  189  pounds. 

In  the  first  operation,  an  auxiliary  point  is  obtained 
on  line  x  by  connecting  the  weight  per  cubic  foot  of  coarse  aggre 
gate  with  the  specific  gravity  of  the  coarse  aggregate.  then 
this  point  (on  line  x)  is  used  in  conjunction  with  the  specific 
gravity  of  the  sand  and  the  weight  of  sand  to  be  used  is  read 
from  line  y. 

The  theories  on  which  this  chart  is  eased  may  be  expressed 
in  a  general  formula; 

Where  cement  factor  =  C     w/O  =  R 

|  =  0.775, 
o 

SF  =  Specific  gravity  of  fine  aggregate, 

Sc  =  Specific  gravity  of  coarse  aggregate, 

W    =  Weight  per  cu.  ft.  of  dry  loose  coarse  aggregate, 


THEN  THE  WEIGHT  OF  DRY  COARSE 
CEMENT  = 

(3)  5.23W 


AGGREGATE    TO    BE    USED    PER    £ AG  OF 


AND   THE   WEIGHT    OF    DRY   SAND   TO    BE    USED    PER    BAG'  = 


(4)      32.5  S 


6.75  -  0 . 084W  -  0.49  -  R 
C  CS„ 


f  I 


OHAHT  IQB  PHaPOHIICBIBO  OflTOBBffl  BI  WIGHT 

ItHd  on 

1.60  barxwla  a«Mnt  per  onblo 
yard  of  o Quorate, 

Si  gallons  of  water  par  bag  of  oaaent, 

and  the  ratio  $   >  0.776. 
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THE  REGULATION  OF  OUTDOOR  ADVERTISING  BY  LAW 
(Not  for  release) 

"The  Regulation  of  Outdoor  Advertising  by  Law"  is  the 
subject  of  Bulletin  No.  25  issued  by  the  Municipal  Art  Society 
with  headquarters  at  119  East  I 9th  Street,  New  York  City.  The 
author  of  the  bulletin  is  mr .  frank  b.  williams.    copies  may 
be  obtained  ey  applying  to  the  society. 

After  a  preliminary  discussion  of  the  problem,  Mr.  Williams 
outlines  various  methods  by  which  interested  citizens  in  the 
various  States  may  aid  the  progress  of  the  reform  movement,  as 
fo  llows  :  - 

"First,  ey  securing  the  passage  of  laws  for  the  stability 
of  eillboards,  their  construction  so  as  not  to  make  fire  fight- 
ing more  difficult,  so  as  not  to  concial  filth,  etc.     In  so 
doing  they  should,   incidentally,  have  regard  to  the  appearance 
of  the  b i llboard . 

"Second,  by  forbidding  advertising  on  public  property, 
making  it  a  crime,  giving  any  person  the  right  to  remove.  it, 
and  making  it  a  presumption  that  the  person  advertised  author- 
ized the  placing  of  the  advertisement  on  the  property. 

"Third,  by  making  it  a  crime  to  place  advertisements  on 
private  property  without  the  written  consent  of  the  owner ,  and 
making  it  a  presumption  that  the  person  advertised  authorized 
the  placing  of  the  advertisement  on  the  property  in  question. 

"Fourth,  by  passing  State  laws  authorizing  zoning  by  all 
the  local  governments  within  the  state ,  and  seeing  to  it  that 
proper  zoning  regulations  under  which  general  advertising  is 
confined  to  business  and  industrial  localities  are  enacted  by 
all  these  governments. 

"Fifth,  ey  seeking  to  find  occasions  (as  was  dome  in 
New  York)  in  which  objectionable  advertising  can  be  regulated 
or  forbidden  on  private  property,  passing  statutes  for  that  pur- 
pose, and  seeing  to  it  that  these  statutes  are  vigorously  sup- 
ported in  the  courts;  or  by  passing  a  constitutional  amendment 
more  or  less:  like  that  in  massachusetts  for  the  regulation  of 
ourdoor  advertising  generally." 


r 
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TABLE  OF  STATUTES  REGULATING  OUTDOOR  ADVERTISING 


"Statutes  making  the  placing  of  advertisements  on  public 
property  without  consent  a  crime  are  marked  with  a  star  (*)', 
those  giving  any  person  the  right  to  remove  it  without  legal 
process  are  marked  with  a  double  star  (**);  those  making 
advertising  on  private  property  without  the  consent  of  the 
owner  a  crime  are  marked  with  a  dagger  (/);  statutes  making 
it  a  presumption  that  the  person  whose  goods  are  advertised 
authorized  the  unlawful  placing  of  the  advertisement  are 
marked  with  a  z  (z);  statutes  taxing  outdoor  advertising  or 
requiring  a  license  for  it,  are  marked  with  a  double  dagger  (j)l 
statutes  forbidding  advertising  obscuring  a  railroad  crossing, 
etc.,  are  marked  with  a  section  (§  )  j  other  statutes  are  espe-  }• 
ci  ally  annotated.    statutes  authorizing  local  governments  to 
tax  or  regulate,  and  local  regulations  are  not  given. 

|n  this  table,  where  the  year  only  is  stated,  the  ses- 
sion laws  for  that  year  are  meant.     additions  to  or  corrections 
of  this  list  will  be  gratefully  received. 

California,  Gen.  Law,   1923,  Act  89*/;  Act  3267,  Sec.  6*;  Penal 

Code  1923,  Sec.  602,  ff,  */. 
Colorado,  Comp.  Laws,    |92|,  Sec.  7017, */z;    | 923,  ch .   |28  §. 
Connecticut,  Gen.  Stats.   |9|8,  Secs.  3024,   ff,^;    |92|,  ch .  79,*/; 

1925,  ch.  249. 

Sec.   II  (dropping  hand  bills  &c .  from  airplane  a  crime). 
Florida,  Rev.  Gen.  Stats.   1920,  Sec.  815/. 
Hawaii,  Rev.  Laws,   1925,  Secs.  2066,  ff,*//. 

Illinois,  CahilCc  Rev.  Stats.   1924,  ch .  38,  Sec.  453,  subd.  9,*/. 

Indiana,  Ann.  Stats.  (Burns)  1914,  Sec.  2320, /. 

Iowa  Code,    1924,  Secs.  4844-5,  g;  4846-7,*. 

Kansas  Rev.  Stats.   1923,  ch.   |9,  Sec  2612, §. 

Louisiana,   1524,  No.   i 20,  */. 

Maine,   1925,  ch .  I88,*§. 

Maryland,  Ann.  Code.   1924,  Art.  39A,  Sec.  24*/. 

Massachusetts,  Constitution,  Art.  L;  Gen.  Laws,    |92|,  ch.  85, 

Sec.  8,  ch  .  53,  Secs.  29-33,  as  amended  ey  1924,  chs  .  85,  327, 
334,  490.    See  also  Gen.  Laws  I92|,  ch.  81,  Sec.  9,  ch .  85, 
Sec.  8,  and  regulations  issued  under  the  provisions  of  ch.  93, 

ABOVE . 

Michigan,   1925,  No.  359,/;  No.   108,  Sec.  5*;  Sec.  6  §. 
Minnesota,  Gen.  Stats.  1923,  Sec.  2615,  Subd.  3  *. 
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Mississippi,    1924,  ch.   I  17,  Sec.  3  (amending  Code,  Sec.  3779 )f. 
Missouri,   1923,  p.  260  (unlawful  for  employee  &c.  of  city  to 

place  advertisements  on  parks,  &c . ) 
Nebraska  1923,  ch  .   159  §. 

New  Jersey,  Comp.  Stats.   |9|0,  Vol.   I  pp.  656,  659, f,  Cumulative 

Suppl.   I9M-24,  *2|,  **,/z. 
New  York  Penal  Law,  Secs.   |2|,   |423,  Subd.   II,   **/z;   1924,  ch.  5 1 2 

advertising  without  consent  within  limit  of  adirondack  park  - 

still  partly  private  property  -  forbidden). 
North  Carolina,  |924  (extra  less.)  ch .  109,*/. 
North  Dakota,   1925,  chs.  145  *§;    182,  §. 

Pennsylvania,  Digest  Stats.   1920,  Secs  .  7967-9,*/;    1925,  No.  388*. 

Philippines,  Admins.  Code,    1917,  Secs.   1438  f,    1485-7,  *. 

Offensive  signs  whether  on  public  or  private  property  may  ee 
removed  by  order  of  the  Collector  of  Public  Revenue.  This 
provision  has  been  sustained  by  the  courts  .     see  williams, 
Law  of  City  Planning  and  Zoning,  p.  392. 

Porto  Rico,  Rev.  Stats,  and  Codes,   1911,  Secs.   I-II  *f;  |92|, 
No.  42,  Sec.  22 f. 

Rhode  Island,  Gen.  Laws,   1923,  Sec.  6098  **/. 

South  Dakota,   1925,  ch .  | 86  §  (Along  highways  outside  cities  and 

towns,  not  more  than  20  per  cent  of  surface  exposed  must  be  red). 
Utah,    1923,  ch .  27,  *f. 
Vermont,   1925,  No.  32  /§. 

Washington,    1923,  ch  .   |29  (Code  Suppl.  Secs.   10510-3,  ff,  §. 
Wisconsin,  Stats.  Sec.  4446,  b.  §." 


A.R.B.A.  CONVENTION  TO  BE  HELD  AGAIN  IN  CLEVELAND 

The  annual  convention  and  road  show  of  the  American  Road 
Builders'  Association  will  be  held  for  the  second  time  in  the 
public  auditorium  at  Cleveland,  Ohio,  from  January  14  to  18,  1929. 
The  Bureau  will  display  a  large  exhieit,  on  the  stage  of  the  main 
auditorium,  showing  the  improvements  in  the  methods  of  building 
the  principal  types  of  road  surfaces  during  the  26  years  since 
the  founding  of  the  association. 
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LOCATION  OF  R.F.D.  BOXES  UNDER  JURISDICTION  OF  P.  0.  DEPARTMENT 

Contributed  ey  the  Legal  Section 
(Not  for  release) 

Recently  the  question  arose  in  one  of  the  western  States 
as  to  what  Federal  authority  had  the  jurisdiction  over  the  loca- 
tion  OF  RURAL   FREE    DELIVERY  MAIL  BOXES   ESPECIALLY  ALONG  FEDERAL- 

aid  projects.    The  State  highway  department  was  considerably 
concerned  about  the  matter  because  on  some  federal-aid  projects 
the  eoxes  were  located  so  close  to  the  travelled  way  that  they 
interfered  with  the  maintenance  operations  of  the  road  crews. 

There  is  no  agreement  between  the  Bureau  and  the  Post 
Office  Department  upon  this  subject.    The  erection  and  location 
of  rural  mail  boxes  along  the  highways  are  governed  by  sections 
8|6  and  8|9  of  the  postal  laws  and  regulations  ( | 924 ) ,  which 
read  as  follows: 

"Sec.  816.    Each  box  shall,   if  practicable, 
be  erected  on  the  right  side  of  the  road  regularly 
traveled  by  a  rural  carrier  and  in  such  position  as 
to  be  easily  and  safely  accessible  for  the  delivery 
and  collection  of  mail  ey  the  carrier  without  leaving 
his  conveyance. 

2.     Patrons  shall,  as  fa«  as  practicable, 
keep  clear  the  approaches  to  their  eoxes  ey  promptly 
removing  obstructions  which  may  render  difficult  or 
impossible  the  delivery  of  mail  by  the  carrier." 

"Sec.  819.    Rural  carriers  shall  make  report 
to  postmasters  of  any  eoxes  erected  which  do  not 
conform  with  the  regulations  in  the  matter  of  type, 
condition,  location,  or  inscriptions,  and  to  the 
owners  of  these  boxes  the  postmaster  shall  send 
Form  4056  (Notice  to  patron  of  irregularity  in 
rural-mail  box),  requesting  that  the  irregularities 
or  defects  be  remedied.     |f,  after  a  reasonable  time, 
any  patron  fails  to  comply  with  the  requirements  the 
postmaster  shall  make  report  thereof  to  the  fourth 
Assistant  Postmaster  General,  Division  of  Rural  Mails, 
giving  the  name  of  the  patron  and  a  statement  as  to 
what   is  required  in  connection  with  the  box.     the  same 
action  shall  be  taken  by  postmasters  in  respect  to 
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BOXES   WHICH   THEY   NOTE    IN  MAKING   THE  SEMI-ANNUAL 
INSPECTIONS   REQUIRED   BY   SECTION   72  |    ARE   NOT    IN  CON- 
FORMITY WITH    THE    REGULATIONS.      THE    FORM    (4056)  SHOULD 
BE   OETAINED   BY  REQUISITION  ON   THE    DIVISION  OF  EQUIP- 
MENT and  Supplies." 

From  the  above  it  will  be  observed  that  no  definite 
place  upon  the  roadway  is  prescribed,  the  requirement  being 
that  boxes  shall  be  in  such  position  as  to  be  easily  and  safely 
accessible  to  carriers  without  leaving  their  conveyances.  this 
matter  has  been  taken  up  with  the  rural  mail  section  of  the 
Post  Office  Department.    They  have  advised  that  the  proper  thing 
TO  do  in  any  case  involving  the  position  of  a  rural  MAIL  BOX 

ALONG   THE   HIGHWAY    IS    FOR    THE    PROPER   OFFICIALS   OF  THE  STATE, 
HAVING    JURISDICTION   OVER   THE   HIGHWAY    IN   QUESTION,    TO    TAKE  THE 
MATTER   UP   WITH   THE   POSTMASTER  AT   THE    POST  OFFICE    FROM  WHICH  THE 
RURAL    ROUTE    EMANATES.      THEY    ADVISED    FURTHER    THAT    IF   THE  MATTER 
WERE    TAKEN   UP  WITH   THE   POSTMASTER   HE  WOULD   BRING    IT   TO  THE 
ATTENTION    OF   THE    PATRON   WHOSE    BOX   MIGHT    HAPPEN    TO  INTERFERE 
WITH    TRAFFIC    UPON   THE    HIGHWAY   AND   ARRANGE    TO    HAVE   THE    EOX  MOVED 
SO    AS    TO   AVOID    SUCH    INTERFERENCE.      THE    POST   OFF    CE  DEPARTMENT 
ADVISES   THAT    ADJUSTMENTS    OF  MATTERS    OF   THAT    KIND   ARE  ALWAYS 
HANDLED  WITH    THE    LOCAL    POSTMASTERS    AND    THAT    THE    DEPARTMENT  HERE 
DOES   NOT    UNDERTAKE    TO   MAKE    SUCH  ADJUSTMENTS. 


— 
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OBSERVATIONS  ON  OIL-PROCESSED  SURFACES  IN  THE  WESTERN  STATES 

Compiled  from  a  report  made  ey 
W.  N.  FrIckstad  of  the  Regional  Office 
(Not  for  release) 

The  following  observations  were  made  on  a  field  inspection 
trip,  early  in  the  summer  of  this  year,   in  the  states  of  california, 
Idaho,  New  Mexico,  Utah,  and  Wyoming. 

1.  no  defective  work  was  found  that  was  unmistakably  due 
to  the  lack  of  oil,  but  considerable  corrugating,  shoving  and 
rutting  was  observed  because  of  too  much.     more  movement  may  be 
expected  by  the  end  of  the  summer,  and  even  one  or  more  years 
hence.    There  seems  to  be  some  misinterpretation  of  the  oil 
stain  plates  published  in  the  pamphlet  on  "light  asphaltic  oll 
Road  Surfaces".      The  ink  used  in  the  reproduction  is  darker 
than  the  natural  oil  and  any  attempt  to  produce  a  mixture  that 
will  give  the  general  color  effect  of  the  printed  plates  will 
result  in  excessive  "fatness11.    three  samples  were  taken  from 

a  very  successful  project  carrying  probably  2,500  /eh  clf.s  per 
day,  of  which  at  least  twenty  per  cent  were  trucks-  the  stains 
were  barely  discernible,  two  of  them  being  merely  slight  dis- 
c0l0rati0n3  of  the  white  paper.  |t  is  probably  true,  however, 
that  a  slightly  heavier  sta i n  should  be  expected  in  high  alti- 
tudes where  the  summer  season  is  only  two  or  three  months  in 

LENGTH    AND   WWKaE    THE    TRAFFIC    IS    RELATIVELY    LIGHT.      THE  GENERAL 

tendency,  however,   is  to  use  too  much  oil. 

2,  subgrade  weakness  and  inadequate  depth  of  metal  are 
more  in  evidence  upon  oiled  roads  than  upon  untreated  roads. 
Dust  fills  the  fine  cracks  in  an  untreated  road  and  obscures 
incipient  failures*    ruts  and  more  serious  sre  <-\k  s  are  easily 
repaired  by  the  addition  of  new  material.    a  we f  subgrade  on 

an  untreated  road  dries  out  by  evaporation.     but  upon  a  treated 
road  every  defect  is  obvious  to  a  casual  observer  and  moisture 
does  not  readily  leave  the  subgrade.    satisfactory  repairs  of 
failures  contributed  to  by  a  wet  subgrade  are  almost  impossible 
without  removing  the  entire  surface,  an  operation  which  is  in- 
convenient for  traffic  and  which  attracts  much  attention  from 
highway  officials  and  the  travelling  public. 
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no  road  should  be  treated  except  as  an  obviously  temporary 
measure  unless  the  foundation  is  satisfactory  and  the  thickness 
of  surfacing  is  adequate  to  support  the  loads. 

3.  Some  raveling  was  observed  in  all  the  States  where 
work  was  done  last  year.    with  the  exception  of  two  projects,  the 
amount  was  insignificant.    the  principal  cause  seems  to  be  imper- 
fect (incomplete)  mixing.    probably  defective  grading,  particu- 
larly lack  of  fines,  may  be  a  contributing  cause  in  some  instances. 

4.  Most  of  the  imperfections  in  the  mixing  are  caused  by 
the  failure  to  turn  the  material  a  sufficient  number  of  times. 
Some  lean  spots,  however,  are  introduced  by  tilting  the  blade  or 
running  the  blade  too  close  to  the  base  during  the  last  FEW  turn- 
ings.   The  edge  of  the  blade  should  be  held  parallel  to  the  trans- 
verse  CONTOUR   OF   THE   BASE   THROUGHOUT    ITS   OPERATION.      To  AVOID 

bringing  up  uncoated  material  in  the  last  turnings,  most  success- 
ful operators  use  a  method  which  they  describe  as  "laying  down  a 
paint  coat".    When  the  mixing  is  about  two-thirds  completed, 
about  one-half  inch  of  mixed  material  is  allowed  to  remain  upon 
the  base  during  the  subsequent  turnings.     thereafter  a  slight 
deviation  in  the  movement  of  the  elade  merely  dips  into  this 
"paint  coat"  and  fails  to  bring  any  uncoated  material  into  the 

Ml XTURE . 

5.  TWO    WASTEFUL   METHODS   WERE    NOTICED    IN    THE  BLADING 
OPERATIONS.       (a)    |n   TWO    STATES    THE   MOVEMENT    OF   THE    WINDROW  WITH 
THE    HEEL   OF    THE    BLADE   WAS    BEING    ATTEMPTED    -    QUITE  INEFFECTUALLY. 
ALL.  MOVEMENT    OF   COURSE    SHOULD   BE    DONE   WITH    THE    TOE    OF    THE  BLADE 
SO    THAT    THE    MATERIAL   PASSES    BACKWARD.       (b)     |,N    ONE    STATE  MUCH 

effort  was  being  wasted  ey  "working  from  a  fat  to  a  lean  mixture11. 
After  harrowing,  the  upper  strata  of  material  would  be  thoroughly 
mixed  with  the  elade,  becoming  thereby  too  rich.    a  small  amount 
of  additional  material  would  then  be  brought  from  below  ey  the 
blade  and  thoroughly  mingled  with  the  rich  mixture,  requiring  a 
full  number  of  turns  to  produce  uniformity.    the  resulting  windrow 
would  then  be  too  rich  and  additional  material  would  ee  brought 
from  below,  with  another  full  series  of  turns.    this  process  was 
continued  until  the  mixture  was  deemed  of  the  right  consistency, 
but  in  the  meantime  the  material  had  been  turned  double  or  treble 
the  times  that  should  have  eeen  necessary. 

6.  |n  two'  other  States,  the  harrows  and  blades  were 
operated  at  full  speed,  approximately  4.0  to  4.5  miles  per  hour. 
This  is  much  faster  than  seems  to  have  been  customary  heretofore. 
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The  effectiveness  of  both  kinds  of  equipment  is  increased  re- 
markably  AT    THE   HIGHER    SPEED.       |N    FACT    IN   ONE   STATE    THE    DISC  HAS 

become  so  effective  at  high  speed  that  it  is  planned  to  use  two 
discs  and  reduce  the  number  of  turns  with  the  grader.  this 
State  obtained  its  most  satisfactory  results  with  the  one-man 
maintainer  type  of  machine,  using  the  heaviest  blade  available, 
powered  by  a  2— ton  caterpillar. 

7.  Very  satisfactory  running  surfaces  have  been  secured 
with  rock  of  a  maximum  size  of  i  inch,  but  it  is  becoming  clear 
that  the  most  economical  results  are  obtained  when  the  maximum, 

SIZE  IS  LIMITED  TO  3/4  OF  AN  INCH.  On  ONE  PROJECT,  AS  AN  ILLUS- 
TRATION, A  DEFINITE  LAYER  OF  LARGE  STONE  IS  EE  I NG  BROUGHT  TO  THE 
TOP  EY  THE  FINISHING  OPERATIONS,  AND  IS  WASTED.  SIMILAR  EFFECTS 
WERE    NOTED   ON   OTHER  PROJECTS. 

8.  Two  States  are  using  a  thickened  oil-mixed  edge.  This 
insures  adequate  thickness  at  the  edge,  where  ordinarily  the 
oiled  layer  is  likely  to  be  thin,  and  tends  to  remove  any  loose 
material  in  the  base  near  the  edge. 

.9.    After  laying  down  the  mixture,  the  States  are  giving 
careful  attention  to  maintenance  for  at  least  two  .veeks,  using 
a  long-wheel-base  blade  or  a  long  drag.    a  broom  a".  ta  jhed  to 
the  drag  is  reported  useful  during  the  first  few  days. 

10.    a  hard  and  smooth  base  underneath  the  oiled  mixture 
is  highly  important.     compactness  is  sometimes  uncertain  when 
the  base  has  been  recently  constructed  or  when  material  for 
mixing  is  secured  by  scar  i  fy  iing  an  old  road.     the  process  of 
"laying  down  a  paint  coat"  is  a  material.  help  towards  securing 
a  compacted  ease  underneath  the  oil  mixture  because  this  so- 
called  paint  coat  becomes  thoroughly  pounded  into  all  irregu- 
larities by  the  action  of  the  blade  and  wheels  of  the  machinery, 


